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CLAIMS 


What is claimed is: 



1 . A memory cell comprising: 
an access device fonCTed on a semiconductor substrate; 

a layer of dielectric material o^spp on s^d access device, said layer of dielectric 

material having a pore th^ein,4aid-pore-heing smaller than a photolithographic 
limit; 


a first layer of conductive materi 


aid pore to form a first electrode; 


a layer of structure chaaging material disposed or^aid first electrode; and 

a second layer of conductive material disposed on said ft^er of structure changing 
material to form a second electrode. 


2 The memonlb«ll; as set forth in claim 1, wherein said access device comprises a 
diode. X \ 
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The memory cell, as set forth in claim 2, wherein said diode comprises: 


a layer of N (knied polysilicon disposed on said substrate; and 


a layer of P+ doped poQeilicon disposed on said N doped layer of polysilicon. 


4. The memory cell, as set foi^h in claim 1 , wherein said structure changing material 
comprises a chalcogenide material. 


5. The memory cell, as set forth in claim Iv further comprising a layer of insulative 
material substantially surrounding said access device, saios^ayer of dielectric material, said layer 
of structure changing material, and said upper electrode. 


6. The memory cell, as set forth in claim 1, wherein said lay^of structure changing 
material is disposed in said pore. 
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)\inemory array compnsing: 

aplnraliQc of memory cells, each memory cell comprising: 

an access device formed on a semiconductor substrate; 

a layer of dielectric material disposed on said access device, said layer of 

dielectric material having a pore therein, said pore being smaller than a 
photolithoi-aj^ limit; 

a first layer of conductive material disposed within said pore to form a first 
electrode; \ 

a layer of structure changing material disposed on said first electrode; and 

a second layer of conductive material disposed on said layer of structure changing 
material to form a second electrode; and \ 


a grid coupled to said plurality of memory cells, said grid formed by a first plurality of 
conductive lines generally extending in a first direction and a^^cond plurality of 
conductive lines generally extending in a second direction. 
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8. Njhe memory array, as set forth in claim 7, wherein said access device comprises a 


diode. 


9. The memo\ array, as set forth in claim 8, wherein said diode comprises: 


a layer of N doped polysiHf on disposed on said substrate; and 


a layer of P+ doped polysilicon fliisposed on said N doped layer of polysilicon. 


10. The memory array, as set fo^;^iA 7, wherein said structure changing 
material comprises a chalcogenide material. 


1 1 . The memory array, as set forth in claim 7, whemn each of said plurality of 
memory cells further comprises a layer of insulative material subst^tially surrounding said 
access device, said layer of dielectric material, said layer of structure\hanging material, and said 
second electrode. 


12. The memory array, as set forth in claim 7, wherein said layer of strtieture 
changing material is disposed in said pore. 
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1 3, memory array, as set forth in claim 7, wherein said plurality of memory cells 

are arranged in a plhrality of generally perpendicular rows and columns. 


14. The memory anW, as set forth in claim 13, wherein each of said first pluraUty of 
conductive lines are coupled to m^ory cells in a respective row, and wherein each of said 
second plurality of conductive Hnes ar^coupled to memory cells in a respective column. 


15. A method of fabricating a mdmoi*s^ell,-s^ method comprising the steps of: 

(a) forming an access device on a semiconductor substrate; 

(b) depositing a layer of dielectric material on saidV;cess device; 

(c) forming a pore in said layer of dielectric material, said^ore being smaller than a 
photolithographic limit; 

(d) depositing a first layer of conductive material within said pore\o form a first 
electrode; 

(e) depositing a layer of structure changing material on said first electrodeWd 
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(f) depositmg a second layer of conductive material on said layer of structure 
changmg material to form a second electrode. 


16. The method, as s\forth in claim 15, wherein step (a) comprises the step of 


forming a diode. 


17. The method, as set forth in cj&m ^^(g^|wherein the step of forming a diode 
comprises the steps of: 

forming a layer of N doped polysilicon disposed oft^aid substrate; and 
forming a layer of P+ doped polysiUcon disposed on said TSdoped layer of polysiUcon. 


18. The method, as set forth in claim 15, wherein step (c) compr&es the steps of: 


forming a mask over said layer of dielectric material, said mask having a windtsw therein 
exposing a portion of said layer of dielectric material, said window being s^ed at 
said photolithographic limit; 
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forming a spacer within said window, said spacer covering a peripheral portion of said 
exposed portion of said layer of dielectric material to create a second window 
exposing a portion of said layer of dielectric material smaller than said 
photolithographic limit; and 

removing said exposed portion of said layer of dielectric material created by said second 
window to create saiii pore. 


1 9. The method, as set forth ii| cWa 15, wherein step (d) comprises the steps of : 

depositing said first layer of conductive mat^al onto said layer of dielectric material and 
into said pore using colhmated physicaNvapor deposition; and 

removing portions of said first layer of conductive m^erial deposited onto said layer of 
dielectric material. 


20. The method, as set forth in claim 15, wherein step (e) coriusrises the step of : 


depositing a layer of chalcogenide material on said first electrode. 
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21. The method, as set forth in claim 15, wherein step (e) comprises the step of: 


depositing skid layer of structure changing material in said pore. 


22. The method,\s set forth in claim 15, further comprising the step of: 

forming a layer of insulativk material substantially surrounding said access device, said 
layer of dielectric materifli^vsaid layer of structure changing material, and said 
second electrode. 


23. A method of fabricating a memory may, said method comprising the steps of: 

(a) forming a plurality of access devices on aNsemiconductor substrate; 

(b) forming a first plurality of conductive lines, each of said first plurahty of 
conductive lines being coupled to respective access^devices; 

(c) depositing a layer of dielectric material on said access devils; 


(d) forming a plurality of pores in said layer of dielectric material, ea^^h of said pores 
being smaller than a photolithographic limit; 
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(e) depositing a first layer of conductive material within each of said pores to form a 
plurality orfirst electrodes; 

(f) depositing a layer dfstnicture changing material on each of said first electrodes; 


(g) depositing a second layer orconductive material on said layer of structure 
changing material to form a pluJ*ality of second electrodes; and 


(h) forming a second plurality of ci 
conductive lines being coupled 


)ndi|L^\\lines, each of said second plurality of 
especti\^ second electrodes. 


24. The method, as set forth in claim 23, wherein step (a)Nsf)mprises the step of 
forming a plurahty of diodes. 


25. The method, as set forth in claim 24, wherein the step of fomiing s^ plurality of 
diodes comprises the steps of: \^ 

forming a layer of N doped polysihcon disposed on said substrate; and 


forming a layer of P+ doped polysilicon disposed on said N doped layer of polysihcon. 
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26. ThWethod, as set forth in claim 23, wherein step (d) comprises the steps of: 

forming a mask ovt^f said layer of dielectric material, said mask having a plurality of 

windows thereba exposing portions of said layer of dielectric material, said 
\ 

windows being sized at said photolithographic Imut; 
\ 

forming a spacer within each of 3aid windows, each spacer covering a peripheral portion 
of said respective exposec^popjpns of said layer of dielectric material to create a 
second window exposing! a port|^ of said layer of dielectric material smaller than 
said photolithographic 

removing said exposed portions of said layer of dienjectric material created by said second 
windows to create said pores. 


27. The method, as set forth in claim 23, wherein step (e) cd!inprises the steps of : 

depositing said first layer of conducdve material onto said layer of dielectric material and 
into said pores using coUimated physical vapor deposition; and ^ 


removing portions of said first layer of conductive material deposited onto saic^layer of 
dielectric material. 


29 


MCRO:106 
95-0412 


28. The method, as set forth in claim 23, wherein step (f) comprises the step of : 


depositing a layer of chalcogenide material on said first electrodes. 


29. The method, ^ set forth in claim 23, wherein step (f) comprises the step of: 


depositing said layer of stmcture changing material in said pores. 



30. A method of fabricating an firraV of pores, said method comprising the steps of: 


fonning a mask over a layer of dielectric^aterial, said mask having a plurality of 
windows therein exposing portions Vf said layer of dielectric material, said 
windows being sized at said photolithographic limit; 

forming a spacer within each of said windows, eaclivspacer covering a peripheral portion 
of said respective exposed portions of said layeispf dielectric material to create a 
second window exposing a portion of said layer of^^ielectric material smaller than 
said photolithographic limit; and 


removing said exposed portions of said layer of dielectric material ci^ated by said second 
windows to create said pores. 
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31, Na. memory cell comprising: 
\*\ 

an access device formed on a semiconductor substrate; 

a layer of dielectric m^erial disposed on said access device, said layer of dielectric 

material having a pore therein, said pore being formed by forming a mask over 
said layer of dielectn^ material, said mask having a window therein exposing a 
portion of said layer of aielectric material, said window being sized at said 
photolithographic limit, foWmg a spacer within said window, said spacer 
covering a peripheral portioribf aaid exposed portion of said layer of dielectric 
material to create a second wik^(jBt\\expo^g a portion of said layer of dielectric 
material smaller than said photolith>Dgraphic limit, and removing said exposed 
portion of said layer of dielectric matel^al created by said second window to create 
said pore; 

a first layer of conductive material disposed within saici pore to form a first electrode; 

a layer of structure changing material disposed on said first qectrode; and 

a second layer of conductive material disposed on said layer of stAjcture changing 
material to form a second electrode. 
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